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(57) Abstract: 

PROBLEM TO BE SOLVED: To allow the repeater to attain simultaneous communication among 
a plurality of mobile equipments at a location where a reception radio wave strength 
from a base station located remotely is weak and not to receive a radio wave of a 
control channel from other base station using other carrier. 

SOLUTION: The repeater is provided with a 1st receiver that is connected between 
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terminals R of SW 4a, 10a, eliminates a specific frequency among reception radio waves 
from a public base station, and amplifies the signal for a broad frequency band, with 
a transmitter that is connected between terminals T of SW4a, SWlOa to amplify a 
received radio wave from a mobile equipment, with a 2nd receiver that includes a 
control section 101 receiving only a control channel radio wave from the base station 
to detect a synchronizing signal, and the 1st receiver and the transmitter are 
operated in time division by control signals CI, C2, C3 generated by the control 
section 101 of the 2nd receiver based on a received synchronizing signal (a). 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1]A repeater which is provided with the following and characterized by making 

it operate the 1st receiving set and sending set by time sharing with a control signal 

which the 2nd receiving set makes based on a receiving synchronized signal. 

The 1st receiving set that removes specific frequency among reception radio waves 

from a public base, and is amplified by broadband width. 

A sending set which amplifies a reception radio wave from a moving machine. 

The 2nd receiving set that receives only a control channel radio wave from a base 

station, and detects a synchronized signal. 
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[Claim 2]The repeater comprising according to claim 1: 

A filter which only specific frequency passes to this 1st receiving set while 
constituting the 1st receiving set from a TERODAIN system to double which pours in 

the same local oscillation frequency. 

A switching means which can be changed so that this filter may be validated. 

[Claim 3]The repeater according to claim 1 generating a control signal from the 2nd 
receiving set on the basis of synchronized signal detection time included in a 
demodulation signal of a base station dispatch electric wave, and operating the 1st 
receiving set and sending set by turns. 

[Claim 4]The repeater according to claim 2 characterized by considering it as 
broadband passage from a time of passing a band pass filter which only control channel 
frequency passes until a control signal from the 2nd receiving set was generated, 
and generating a control signal by synchronized signal detection. 
[Claim 5] The repeater according to claim 2 characterized by considering it as 
broadband passage from a time of only other control channel frequency passing a band 
ERIMINETO filter used as an interruption fault, and generating a control signal by 
synchronized signal detection until a control signal from the 2nd receiving set was 
generated. 

[Claim 6]The repeater according to claim 2 characterized by operating the 1st 
receiving set from a time of making the 1st receiving set into non-actuation until 
a control signal from the 2nd receiving set was generated, and generating a control 

signal by synchronized signal detection. 

[Claim 7]A signal receiving-field-intensity level of receiving period each slot of 
the 2nd receiving set is measured after transmission / receiving period determination, 
respectively, The repeater according to claim 2 characterized by making it operate 
only reception/transmission period after only a large slot of a 
receiving-field-intensity level operates the 1st receiving set and a 
receiving-field-intensity level in another slot increases. 
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[Claim 8]Change the 1st frequency and 2nd frequency and a synthesizer of the 2nd 
receiving set receives, With a control signal acquired from a signal which the 1st 
receiving set of a receiving period was operated with a control signal acquired from 
a signal received on the 1st frequency, and was received on the 2nd frequency. The 
repeater according to claim 1 characterized by making the 1st receiving set there 
be no in a slot in which a signal acquired on the 2nd frequency exists. 

[Claim 9]The 1st receiving set that removes specific frequency among reception radio 
waves from a public base, and is amplified by broadband width. It has a sending set 
which amplifies a reception radio wave from a moving machine, and the 2nd receiving 
set that receives only a control channel radio wave from a base station, and detects 
a synchronized signal. The repeater according to claim 1 using an image cancellation 
mixer used as frequency which should constitute said 1st receiving set from a double 
heterodyne system which pours in the same local osc illation frequency and, from which 
cancellation frequency should remove it as the 1st mixer. 


[Translation done. ] 
* NOTICES * 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

[0001] 

[Field of the Invention]This invention relates to the repeater used by a Personal 
Handyphone System. 

[0002] 

[Description of the Prior ArtjA repeater is a weak place of a base station to a long 
distance electric wave, and it amplifies and broadcasts again a base station and the 
electric wave from a moving machine so that a moving machine can be used. Drawing 
8 is a block diagram of the conventional repeater. The circulator by which 1 separates 
an antenna, 2 separates a band pass filter, and 4b separates the sending signal and 
input signal by the side of the antenna 1 in drawing 8, Low noise amplifier (low noise 
amplifier) and 6b 5 A low pass filter. The antenna for moving machines and 12 are 
power amplification the circulator for which 7 supplies voltage to the amplifier 8 
and the power amplification 12, the power supply to operate and 8 separate amplifier, 
and, as for 9, the band pass filter 10b separates the sending signal and input signal 
by the side of the antenna 11, and 11. 

[0003]Next, operation is explained. In the conventional invention, it is amplified 
with the amplifier 8 so that the electric wave from a base station is changed into 
an input signal with the antenna 1, a weak input signal may be amplified with the 
low noise amplifier 5, and the harmonics generated in the nonlinearity of the low 
noise amplifier 5 may be removed by the low pass filter 6b and also it may become 
predetermined transmission power. Harmonics are removed with the band pass filter 
9, the transmission power of the amplifier 8 is supplied to the antenna 11 via the 
circulator 10b so that it may not turn to the power amplification 12 which amplifies 
the weak input signal from a moving machine, and it is emitted in the air. On the 
other hand, the input signal from the antenna 11 is amplified by predetermined 
electric power with the power amplification 12, it removes harmonics with the band 
pass filter 2 via the circulator 4b so that it may not turn to the low noise amplifier 
5, and it is emitted in the air from the antenna 1. 
[0004] 
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[Problem to be solved by the inventionjThe gain of each amplifier is limited by the 
isolation it is decided with using frequency that the repeater as a two-way amplifier 
by the above systems will be. For example, about the loss of a filter circulator, 
if the isolation of zero and a circulator shall be 20 dB, as for the power amplification 
12, 20 dB will become conditions, as for 20 dB and the low-noise-amplif ier 5+ power 
amplification 8. When the gain beyond this is earned, a feedback gain becomes one 
or more, it becomes unstable, and there is a problem that sufficient amplification 
is not obtained. 

[0005]An object of this invention is to divide and amplify the period which amplifies 
the electric wave from a base station, and the period which amplifies the electric 
wave from a moving machine, and to fully amplify a weak electric wave so that it might 
be made in order to solve the above problems, and a transmission period and receiving 

time may not exist simultaneously. 

[0006]The 1st receiving set that the 1st invention removes specific frequency among 
the reception radio waves from a public base station, and is amplified by broadband 
width, With the control signal which is provided with the sending set which amplifies 
the reception radio wave from a moving machine, and the 2nd receiving set that receives 
only the control channel radio wave from a base station, and detects a synchronized 
signal, and the 2nd receiving set makes based on a receiving synchronized signal. 
As the 1st receiving set and sending set are operated by time sharing, the control 
channel radio wave from the base station of other carriers is removed, and the repeater 
which can fully amplify the feeble radio wave from the target base station is made 
profitably like. 

[0007]The pass band of the filter which the 2nd invention constitutes the 1st 
receiving set from a double heterodyne system which pours in the same local 
oscillation frequency, and only specific frequency passes is changed, It is going 
to remove the control channel radio wave from the base station of others and a carrier, 
without reducing telephone speech quality. 

[0008]The 3rd invention generates the control signal from the 2nd receiving set on 
the basis of the synchronized signal detection time included in the demodulation 
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signal of a base station dispatch electric wave, The 1st receiving set and sending 
set are operated by turns, an input signal does not return like a Prior art, it is 
effective in the ability to make amplification of the 1st receiving set high, and 
the repeater which can expand a talking range is made profitably like. 
[0009]The 4th invention passes the band pass filter which only control channel 
frequency passes until the control signal from the 2nd receiving set is generated. 
From the time of generating a control signal by synchronized signal detection, as 
broadband passage is carried out, it is unnecessary, and also the control channel 
radio wave reception from a carrier base station is avoidable, and the repeater which 
can maintain telephone speech quality is made profitably like. 

[OOlOjThe 5th invention passes the band ERIMINETO filter with which only other control 
channel frequency serves as an interruption fault until the control signal from the 
2nd receiving set is generated, From the time of generating a control signal by 
synchronized signal detection, it is unnecessary, the control channel radio wave 
reception from a carrier base station is avoidable as broadband passage, and the 
repeater which can maintain telephone speech quality is made profitably like. 
[OOlljThe 6th invention makes the 1st receiving set non-actuation until a control 
signal from the 2nd receiving set is generated, and it is made to operate the 1st 
receiving set from a time of generating a control signal by synchronized signal 
detection, A repeater which can avoid control channel radio wave reception from an 
unnecessary carrier base station is made profitably like. 

[0012]The 7th invention measures a signal receiving-field-intensity level of 
receiving period each slot of the 2nd receiving set after reception / transmission 

period determination, respectively, After only a large slot of a 
receiving-field-intensity level operates the 1st receiving set and a 
receiving-field-intensity level in slot another next increases, it is made to operate 
only reception/transmission period. It is unnecessary, control channel radio wave 
reception from a carrier base station is avoidable, and a repeater which can maintain 
telephone speech quality is made profitably like. 

[0013]By a synthesizer of the 2nd receiving set, the 8th invention changes the 1st 
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frequency and 2nd frequency, and receives, With a control signal acquired from a 
signal which the 1st receiving set of a receiving period was operated with a control 
signal acquired from a signal received on the 1st frequency, and was received on the 
2nd frequency. In a slot in which a signal acquired on the 2nd frequency exists, as 
the 1st receiving set is not operated, it is unnecessary and also control channel 
radio wave reception from a carrier base station is avoidable, and a repeater which 
can maintain telephone speech quality is made profitably like. 

[0014] the 9th invention used as a mixer an image cancellation mixer used as frequency 
which should constitute the 1st receiving set from a double heterodyne system which 
pours in the same local oscillation frequency and from which cancellation frequency 
should remove it, as it uses, It is unnecessary, and also a filter for avoiding control 
channel radio wave reception from a carrier base station has an effect which becomes 
unnecessary, and a repeater which can perform removal of arbitrary signalling 
frequency by changing local oscillation frequency is made profitably like. 
[0015] 

[Means for solving problem]The 1st receiving set that removes specific frequency 
among reception radio waves from a public base, and is amplified by broadband width 
in a repeater of the 1st invention. With a control signal which is provided with a 
sending set which amplifies a reception radio wave from a moving machine, and the 
2nd receiving set that receives only a control channel radio wave from a base station, 
and detects a synchronized signal, and the 2nd receiving set makes based on a receiving 
synchronized signal. It was made to operate the 1st receiving set and sending set 
by time sharing. 

[0016]While constituting the 1st receiving set from a TERODAIN system in the 2nd 
invention repeater to double which pours in the same local oscillation frequency, 
A filter which only specific frequency passes to this 1st receiving set, and a 
switching means which can be changed so that this filter may be validated were 
establ i shed. 

[0017] In a repeater of the 3rd invention, a control signal from the 2nd receiving 
set is generated on the basis of synchronized signal detection time included in a 
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demodulation signal of a base station dispatch electric wave, and the 1st receiving 
set and sending set are operated by turns. 

[0018] In a repeater of the 4th invention, a band pass filter which only control channel 
frequency passes is passed until a control signal from the 2nd receiving set is 
generated, and it is considered as broadband passage from a time of generating a 
control signal by synchronized signal detection. 

[0019] In a repeater of the 5th invention, it was considered as broadband passage from 
a time of only other control channel frequency passing a band ERIMINETO filter used 
as an interruption fault, and generating a control signal by synchronized signal 
detection until a control signal from the 2nd receiving set was generated. 
[0020] In a repeater of the 6th invention, the 1st receiving set is made into 
non-actuation until a control signal from the 2nd receiving set is generated, and 
the 1st receiving set is operated from a time of generating a control signal by 
synchronized signal detection. 

[0021] In a repeater of the 7th invention, each signal receiving-field-intensity level 
of receiving period each slot of the 2nd receiving set is measured after transmission 
/ receiving period determination, respectively, After only a large slot of a 
receiving-field-intensity level operated the first receiving set and a 
receiving-field-intensity level in another slot increased, it was made to operate 
only reception/transmission period. 

[0022] In the repeater of the 8th invention, change the 1st frequency and 2nd frequency 
and the synthesizer of the 2nd receiving set receives. The 1st receiving set was made 
for there to be no ****** at the slot in which the signal acquired on the 2nd frequency 
exists with the control signal acquired from the signal which the 1st receiving set 
of a receiving period was operated with the control signal acquired from the signal 
received on the 1st frequency, and was received on the 2nd frequency. 
[0023]The 1st receiving set that removes specific frequency among the reception radio 
waves from a public base, and is amplified by broadband width in the repeater of the 
9th invention. It has a sending set which amplifies the reception radio wave from 
a moving machine, and the 2nd receiving set that receives only the control channel 
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radio wave from a base station, and detects a synchronized signal, The image 
cancellation mixer used as the frequency which should constitute said 1st receiving 
set from a double heterodyne system which pours in the same local oscillation 
frequency and from which cancellation frequency should remove it as the 1st mixer 

is used. 

[0024]The repeater in this embodiment of the invention has the following concrete 
solving means. The 1st receiving set that the repeater by this embodiment of the 
invention removes specific frequency among the reception radio waves from a public 
base station, and is amplified by broadband width, It has a sending set which amplifies 
the reception radio wave from a moving machine, and the 2nd receiving set that receives 
only the control channel radio wave from a base station, and detects a synchronized 
signal, and the 2nd receiving set is a control signal made based on a receiving 
synchronized signal, and carries out time sharing control of the 1st receiving set 
and sending set. 

[0025] the double into which the repeater by this embodiment of the invention pours 

the same local oscillation frequency — the receiving set of a TERODAIN system — 
and it has a band pass filter which only specific frequency passes after the 1st mixer, 
and SW which changes a pass band. 

[0026] In the 2nd receiving set, it has a power supply which operates by turns a 
detector circuit, and the 1st receiving set and sending set of the synchronized signal 
[UW (unique word) signal] contained in a base station dispatch electric wave. 
[0027] It has a band pass filter used as the intermediate frequency filter in the 1st 
receiving set, and has SW usually changing bandwidth by the existence of the 
synchronized signal [UW (unique word) signal] detection obtained with the 2nd 
receiving set. 

[0028] It has philharmonic van dwell MINETO and wide band pass filter used as the 

intermediate frequency filter in the 1st receiving set, and has SW changed by the 
existence of the synchronized signal [UW (unique word) signal] detection obtained 
with the 2nd receiving set. 

[0029] It has the unique-word-detection part and power supply which are operated from 
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the time of detecting the synchronized signal [UW (unique word) signal] obtained with 
the 2nd receiving set in each part circuit of the 1st receiving set. 
[0030]To the 2nd receiving set, a receiving-field-intensity (henceforth RSSl) 
detector circuit, It has a RSSI level comparison circuit, and after only a slot with 
a large RSSl level operates the 1st receiving set based on a comparison result and 
a RSSl level in another slot increases, it has a unique-word-detection part and a 
power supply which operate only reception/transmission period. 

[0031]A repeater by this embodiment of the invention has a frequency synthesizer which 
changes the 1st frequency and 2nd frequency and is received with the 2nd receiving 
set. It has a unique-word-detection part which detects a control signal from a signal 
received on the 1st frequency, Receiving period operation of the 1st receiving set 
is carried out, and it has said frequency synthesizer which detects a control signal 
from a signal received on the 2nd frequency, and has the power supply it was made 
not to operate the 1st receiving set in a slot in which a signal acquired on the 2nd 
frequency exists. 

[0032]An oscillator which a repeater by this embodiment of the invention is the 1st 
receiving set, and utters a local oscillation signal, The 1st mixer and a phase machine 
to which a phase of a local oscillation signal to the 1st mixer is changed 90 degrees. 
It has an image cancellation mixer which comprises the 2nd mixer, each filter from 
which harmonics of an output signal of the lst-2nd mixer are removed, and an adding 
machine which compounds an output signal of a filter. 
[0033] 

[Mode for carrying out the invention] 

Embodiment 1. drawing 1 shows the outline block diagram of the repeater which is one 
form of implementation of this invention. In drawing 1, the antenna for base stations 
and 2 1 A band pass filter, SW in which 3 has a coupler and 4a has the contact buttons 
R and T and the control terminal C, The band ERIMINETO filter from which 5 carries 
out low noise amplifier and 6a removes a signal component, SW in which a power supply 
and 8 have amplifier, 9 has a band pass filter, and, as for 10a, 7 has the contact 
buttons R and T and the control terminal C, The down mixer from which 11 changes the 


antenna for moving machines, 12 changes power amplification, and 21 changes frequency 
low, The rise mixer from which 31 changes frequency highly, and 41 make the band 
ERIMINETO filter 6a a short condition. Or SW which cancels this short condition and 
validates this, the oscillator in which 51 make the injection signal to the mixers 
21 and 31, the high Brit into whom 61 divides the signal of the oscillator 51, and 
101 are control sections which generate the timing signal which controls each circuit 
in time sharing. 

[0034]Here band ERIMINETO filter 6 a-SW41, rise mixer 31, contact button R, 
low-noise-amplifier 5 and down mixer 21, and amplifier 8, the band pass filter 9, 
and SWlOa, [ of SW4a ] The control section 101 which constitutes the 1st receiving 
set and outputs the output portion and the control signal CI to the input terminal 
a of the control section 101 in the coupler 3, C2, and C3 constitutes the 2nd receiving 
set. And contact button T and the power amplification 12 of SWlOa, and the contact 
button T of SW4a constitute a sending set. 

[0035]The amplifying operation of a repeater is explained using drawing 1. In the 
case of the situation where receiving operation was started first, the electric wave 
from a base station is changed into an input signal with the antenna 1, noises other 
than the signal transmission from a base station are removed by the band pass filter 
2, and an input signal is sent to the coupler 3. This input signal is impressed to 
the low noise amplifier 5 via SW4a in an input part. And a part is shunted toward 
the control section 101 with the coupler 3. An input signal is amplified with the 
low noise amplifier 5, it is made from the oscillator 51, and is mixed with the local 
oscillation signal distributed by high Brit 61 by the down mixer 21, and this amplified 
input signal is changed into an intermediate frequency signal. 

[0036] Receiving and amplifying the control channel (henceforth the control CH) from 
other base stations, where receiving operation is started first, Since communication 
is stalled, an intermediate frequency signal is removed by the band ERIMINETO filter 
6a with the frequency characteristic which can remove the control CH signal of other 
base stations, and again, it is mixed with the local oscillation signal from high 
Brit 61 by the rise mixer 31, and it is changed into the original received frequency. 
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[0037]The input signal with which other base station control CH signals were removed 
is amplified to 80 mW of burst average power with the amplifier 8. Harmonics are 
removed by the band pass filter 9, and the amplified signal is impressed to the output 
side antenna 11 via output side SWlOa, and is emitted to space. 

[0038]The reception radio wave from a moving machine is changed into a sending signal 
with the antenna 11, and is amplified to 80 mW of burst average power with the power 
amplification 12, and the band pass filter 2 removes harmonics through the coupler 
3 via input-side SW4, and it is emitted to space from the antenna 1. 
[0039]Since the power supply 7 does not supply electric power to the amplifier 8 and 
the power amplification 12 until the synchronized signal obtained from the control 
CH from a base station by the control section 101 is detected at this time, the electric 
wave amplified from antenna 1 and the antenna 11 is not emitted. SW4 a-SW 10a is set 
to the terminal R side which amplifies the input signal from a base station, and SW41 
is set to the opening side. 

[0040]Next, operation of the control section 101 which makes a time sharing timing 
signal is explained based on the block diagram of drawing 2. The base station signal 
taken out from the coupler 3 of the input side is impressed to the receive section 
103 via the isolator 102 with which the signal in the control section 101 is made 
not to be emitted. Frequency selection is considered as amplification in the receive 
section 103 by the local oscillation signal set up receive only the control CH of 
a base station by the synthesizer section 105, and an input signal is returned to 
a digital signal by the demodulation section 104. Simultaneously, the signal from 
the receive section 103 generates in RSSI107 the signal which shows field intensity, 
and is added to the unique-word-detection part 108 with the digital signal to which 
it restored. 

[0041] In the unique-word-detection part 108 which generates a time sharing timing 

signal, a demodulated digital signal is generated on the basis of the output signal 
of the timing generator 108c which carries out dividing of the output signal of the 
reference oscillator 106. The slot format of the signal shown by drawing 3 shows this. 
The pattern detection part 108a compares unique word part 32 symbol pattern shown 
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in drawing 3 (A) as UW of a recovery digital signal, the congruous timing is made, 
and it sends out to the I/F part 108d, i.e., an interface part. On the other hand, 
a data reference signal is made from a demodulated digital signal with the carrier 
regenerator 108b, and timing adjustment in a pattern detection part is performed. 
The interface part lOSd generates the various control signals CI, C2, and C3 from 
the timing signal from the pattern detection part 108. 

[0042]As mentioned above, if a synchronized signal is detected by the control section 
101, SW4 a-SW 10a will be controlled so that only a period (moving machine receiving 
period) when a base station signal comes becomes the R side connection and only a 
period (base station receiving period) when a moving machine signal comes becomes 
the T side connection. SW41 synchronizes opening/short circuit, and is changed, and 
it enables it to also receive the communication CH satisfactorily at this time. A 
signal level from RSSI107 for every slot is investigated by a control CH slot on the 
basis of a synchronized signal, it checks that an RSSI value is large, and the power 
supply 7 is controlled similarly. The power supply 7 operates the amplifier 8 about 
a base s La Lion electric wave, and operates the power amplification 12 about a moving 
machine electric wave. 

[0043]For example, drawing 4 (A) is an open search signal figure where a moving machine 
catches the control CH from a base station, and among 100 ms, the control CH from 
each base station is to 20 games at the maximum, and shows a situation where a control 
CH electric wave is sending to CCHl, CCH3, and CCH20, with this figure every 5 ms. 
Drawing 4 (B) is a figure showing a RSSI level of CI, C3, and C20, and shows that 
a base station which is going to communicate is high-level C3. 

[0044] Drawing 4 (C) is a figure which makes transmission / receiving timing pulse 
P2 from the pulse PI which shows a unique-word-detection position, He is in the 
terminal T side and is trying not to amplify an electric wave of an unnecessary base 
station until the control signal CI for reception / transmission slot change of 
drawing 4 (D) is shown and the pulse P2 comes out. 

[0045]Similarly, drawing 4 (E) shows the control signal C3 which doubles with 
reception / transmission slot change timing, carries out receiving slot period 
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operation of power supply VR for the amplifier 8, and carries out transmission period 

operation of the power supply VT for power amplification. 

[0046]The amplifier 8 and the power amplification 12 operate, and drawing 4 (F) shows 
a situation whose RSSI which received the control CH of a moving machine is lost, 
if a moving machine exchanges the control CH and shifts to the telephone call CH. 
Drawing 4 (G) shows the control signal C2 which makes SW41 one, after losing the 
control CH of a moving machine. 

[0047]Since only the receiving period/transmission period which synchronized so that 
only an electric wave from a base station which receives the control CH from a base 
station, and is going to detect a synchronized signal and a moving machine is going 
to receive might be amplified operate an amplifier according to this embodiment, it 
is not necessary to receive a signal from other base stations which do not synchronize. 
Not amplifying Lhc unnecessary control CH via a band ERIMINETO filter, but causing 
confusion so that the control CH of other base stations may not be received is avoided 
until it detects a synchronized signal. 

[0048]A circuit block figure as embodiment 2. a 2nd embodiment is as being shown in 
drawing 6. Except for a portion described below, since it is the same as that of a 
1st embodiment, the explanation of operation is omitted for details. Between the first 
synchronized signal patent periods, synchronized signal detection by a control 
section is changed also to output signal frequency of a synthesizer so that the control 
CH of a base station of other carriers may be received, Simultaneously with control 
signal detection of a local station, control signal detection of other base stations 
is performed from the control CH of a base station of other carriers. At the same 
time it operates SW4a, 10a, amplifier 8, and the power amplification 12 at 
reception/transmission period of a local station. The power supply 7 and SW41 are 
controlled so that only a receiving slot by which the control CH of other carrier 
base stations comes provides a period to which only a moving machine transmission 
slot which corresponds non-actuation SW41 in a similar manner openly in the amplifier 
8 carries out non-actuation of the power amplification 12. 

[0049]An effect that an intermediate frequency converter and the band ERIMINETO 
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filter 6a can be deleted is acquired by this. 

[0050]Next, timing relationship of each control signal is explained according to 
drawing 5. Drawing 5 (A) shows a control CH receiving condition of a communication 
base station. Drawing 5 (B) is reception/transmitting switching signal figure 
obtained from a unique-word-detection hour entry acquired by receiving the control 
CH of drawing 5 (A). Drawing 5 (C) is unnecessary, and also is a control CH receiving 
condition from a base station of a carrier, and a synchronization shows a situation 
which has not been taken in the control CH of drawing 5 (A). Drawing 5 (D) is the 
control signal C2 acquired, for example from a RSSI signal of the control CH of drawing 
5 (C), and it is operated so that SW41 may be turned OFF on H level. Drawing 5 (E) 
is an output signal slot of the amplifier 8 which constitutes the 1st receiving set, 
and shows a period which removed C2 signal period of drawing 5 (D) from R period of 
drawing 5 (A). 

[0051]Drawing 7 explains embodiment 3. a 3rd embodiment. In drawing 7, the antenna 
for base stations and 2 1 A band pass filter. The band pass filter from which a coupler 
and 4a carry out SW, five carry out low noise amplifier, and 6c removes harmonic 
content 3, As for amplifier and 9, SW and 11 for 7 a band pass filter and 10a a power 
supply and 8 The antenna for moving machines. As for the mixer element for which 12 
constitutes power amplification, 21 constitutes an image cancellation mixer, and 22 
and 23 constitute the image cancellation mixer 21, and 24 and 28, a low pass filter 
and 29 are adding machines a 90-degree phase machine, and 26 and 27. A high Brit and 
101 are control sections which generate the timing signal with which 31 controls a 
rise mixer and 51 controls each circuit in [ an oscillator and 61 ] time sharing. 
[0052]Next, the amplifying operation of a repeater is explained using drawing 7. The 
electric wave from a base station is changed into an input signal with the antenna 
1, in the case of the situation where receiving operation was started first, noises 
other than the signal transmission from a base station are removed by the band pass 
filter 2, and an input signal is shunted toward the antenna control part 101 in part 
with the coupler 3, but. It is impressed by the low noise amplifier 5 via SW4a in 
an input part. It is amplified with the low noise amplifier 5, and it is the image 
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cancellation mixer 21, is made from the oscillator 51, and is mixed with the local 
oscillation signal distributed by high Brit 61, and an input signal is changed into 
an intermediate frequency signal. 

[0053]When fr and input-signal R=Acosomegart and local dispatch frequency are set 
to fo and local oscillation signal L=Bcosomega„t for received frequency at this time, 
it is output Sl=ABcosomega^t-cosomegaot=S of the mixer 23. [cos (omegar+omega„) 
t+cos (omegas-omega^) t] Output S2=ABcosomegart-cos (omega„t-90 degree) =S of /2 and 
the mixer 22 [cos [ (omegar+omega„) t-90-degree] +cos [(omegas-omega,,) t+90 degrees]] 
It is set to /2. However, it is S=AB. 

[0054] It will be set to Sl^Scos (omegas-omega„) t/2, and S2=-Ssin (omegas-omega^) t/2 
if a low-pass ingredient is taken out by the low pass filters 26 and 27. It is set 
to output S3=-Ssin[ (omegas-omega„) t-90 degrees] / 2=Scos (omegas-omega„) t/2 of the 
90-degree phase converter 28. Therefore, it is set to output 
St=Sl+S3=Scos (omega^-omegao) t of the adding machine 29. However, from omegas, omega„ 
is set to S3=Scos (omegas-omega^) t when large, and it is set to output =S1+S3=0 of 
the adding machine 29, and an output does not appear. Therefore, if it determines 
that local-oscillation-frequency omega,, will become 2omega„-omega,. about frequency 
to remove, unnecessary-frequencies ingredient removal will be attained. Here, the 
control CH of the base station of other carriers becomes a removal frequency object. 
[0055]Thus, again, it is mixed with the local oscillation signal from the hybrid 61 
by the rise mixer 31, and the IF component which removed the unnecessary-frequencies 
ingredient by the image cancellation mixer 21 is changed into the original received 
frequency. 

[0056]The input signal with which other base station control CH signals were removed 
is amplified to 80 mW of burst average power with the amplifier 8. Harmonics are 
removed by the band pass filter 6c, and the amplified signal is impressed to the output 

side antenna 11 via output side SWlOa, and is emitted to space. 

[0057]The reception radio wave from a moving machine is changed into antenna 11 
sending signal, and is amplified to 80 mW of power amplification 12 burst average 
power, and the band pass filter 2 removes harmonics through the coupler 3 via 
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input-side SW4a, and it is emitted to space from the antenna 1. 
[0058]Since electric power is not supplied to power supply 7 and the amplifier 8, 
and the power amplification 8 until the synchronized signal obtained from the control 
CH from a base station by the control section 101 is detected at this time, the electric 
wave amplified from antenna 1 and the antenna 11 is not emitted. SW4 a-SW 10a is set 
to the terminal R side which amplifies the input signal from a base station, and SW41 
is set to the opening side. Operation of the operation and the control section 101 
after this is the same as Embodiment 1. 

[0059] thus, being able to remove an undesired signal, even if it does not use a filter, 
and only changing local oscillation frequency — removal frequency — it is effective 
in the ability to change removal frequency in a certain amount of range. 
[0060] 

[Effect of the InventionjThis invention can enable communication of two or more moving 
machines also in the weak area of electric waves, such as a long distance, without 
causing the communication confusion by amplifying unnecessarily, since it is 
constituted as explained above, and it operates, and the control CH electric wave 
from the base station of other carriers is removable. 

[0061]The 1st receiving set that according to the 1st invention removes specific 
frequency among the reception radio waves from a public base station, and is amplified 
by broadband width. With the control signal which is provided with the sending set 
which amplifies the reception radio wave from a moving machine, and the 2nd receiving 
set that receives only the control CH electric wave from a base station, and detects 
a synchronized signal, and the 2nd receiving set makes based on a receiving 
synchronized signal. Since it was made to operate the 1st receiving set and sending 
set by time sharing, the control CH electric wave from the base station of other 
carriers is removed, and there is an effect which can fully amplify the feeble radio 
wave from the target base station. 

[0062]Since the pass band of the filter which constitutes the 1st receiving set from 
a double heterodyne system which pours in the same local oscillation frequency, and 
only specific frequency passes was changed according to the 2nd invention. It is 
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effective in the ability to remove the control CH electric wave from the base station 
of others and a carrier, without reducing telephone speech quality. 
[0063] In order according to the 3rd invention to generate the control signal from 
the 2nd receiving set on the basis of the synchronized signal detection time included 
in the demodulation signal of a base station dispatch electric wave and to operate 
the 1st receiving set and sending set by turns, An input signal does not return like 
a Prior art, it is effective in the ability to make amplification of the 1st receiving 
set high, and the effect that a talking range is expandable is acquired. 
[0064] According to the 4th invention, the band pass filter which only control CH 
frequency passes until the control signal from the 2nd receiving set is generated 
is passed. From the time of generating a control signal by synchronized signal 
detection, since it was made to carry out broadband passage, it is unnecessary and 
also the control CH electric wave reception from a carrier base station is avoidable, 
and it is effective in telephone speech quality being maintainable. 
[0065] According to the 5th invention, the band ERIMINETO filter with which only other 
control CH frequency serves as an interruption fault until the conLrol signal from 
the 2nd receiving set is generated is passed. From the time of generating a control 
signal by synchronized signal detection, since it was considered as broadband passage, 
it is unnecessary and also the control CH electric wave reception from a carrier base 
station is avoidable, and it is effective in telephone speech quality being 
maintainable. 

[0066]Since it was made to operate the 1st receiving set from the time of making the 
1st receiving set into non-actuation, and generating a control signal by synchronized 

signal detection according to the 6th invention until the control signal from the 
2nd receiving set was generated, It is effective in the control CH electric wave 
reception from an unnecessary carrier base station being avoidable. 
[0067] According to the 7th invention, each signal RSSl level of receiving period 4 
slot of the 2nd receiving set is measured after reception / transmission period 
determination. Since it was made to operate only reception/transmission period after 
only the slot with a large RSSI level operated the first receiving set and the RSSI 
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level in slot another next increased also in reception / transmission period belly, 
It is unnecessary, the control CH electric wave reception from a carrier base station 
is avoidable, and it is effective in telephone speech quality being maintainable. 
[0068] According to the 8th invention, change the 1st frequency and 2nd frequency and 
the synthesizer of the 2nd receiving set receives. With the control signal acquired 
from the signal which the 1st receiving set of a receiving period was operated with 
the control signal acquired from the signal received on the 1st frequency, and was 
received on the 2nd frequency. Since it was made not to operate the 1st receiving 
set in the slot in which the signal acquired on the 2nd frequency exists, it is 
unnecessary and also the control CH electric wave reception from a carrier base 
station is avoidable, and it is effective in telephone speech quality being 
maintainable. 

[0069]Since it was considered as the image cancellation mixer used as the frequency 
cancellation frequency wants to constitute the 1st receiving set from a double 
heterodyne system which pours in the same local oscillation frequency, and to remove 
the 1st mixer according to the 9th invention, It is unnecessary and also the filter 
for avoiding the control CH electric wave reception from a carrier base station has 
an effect which becomes unnecessary, and the effect that removal of arbitrary 
signalling frequency can be performed by changing local oscillation frequency. 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing l]It is a block diagram showing the basic constitution of the repeater 
concerning this invention in Embodiment 1 of this invention. 

[Drawing 2] It is a circuit block figure of the control section concerning this 
invention. 

[Drawing 3] It is a signal-format figure in the PHS system in this invention. 
[Drawing 4]It is a timing relationship figure for reception/transmitting switching 
signal generation in this invention. 

[Drawing 5] It is a timing diagram for the undesired signal elimination signal 
generation in this invention. 

[Drawing 6] It is a block diagram showing the basic constitution of the repeater in 
this embodiment of the invention 2. 

[Drawing 7] It is a block diagram showing the basic constitution of the repeater in 
this embodiment of the invention 3. 

[Drawing 8] It is a block diagram showing the basic constitution of the repeater in 
a Prior art. 

[Explanations of letters or numerals] 

1 An antenna and 2 A filter and 3 A coupler, 4a SW, and 5 Amplifier, 6 A filter and 
7 [ An antenna and 12 / Amplifier and 21 / The 1st mixer and 31 / The 2nd mixer, 41 

SW, a 51-phase oscillator, and 61 / A high Brit and 101 / A control section and 103 
/ A receive section and 105 / Synthesizer. ] A power supply and 8 Amplifier and 9 
A filter, 10a SW, and 11 


- 21 - 


[Translation done. ] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 


DRAWINGS 


[Drawing 1] 



[Drawing 2] 


- 22 - 


^~fp~mm AOS 



[Drawing 3] 
(A) ««ai:^py t-7 

R SS CACCPR) 


PR: :/pTy#'/i' 


0 ii«fflJ?Bs'H7*— 

R SS PK UW (CI) 


jcieif 


[Drawing 4] 


- 23 - 


(A) 


lOOaa 

am arm mu. _ nrns 

-1 
j 













(B) 

ESSI 1 

i 



F 

0 P 


r 
I- 

m 

CI h' 

T 

L 

R 1 T 
! 

E T 




C3 





OFF VR VT VE r 

[\ 

(F) 





1 1 
i i 

1 
i 



\ --] i 


(0 

C2 H 

(SHI) 


[Drawing 6] 



[Drawing 5] 


(A) CCHl j 

lOQms 

CCH2 1 CC313 CCB20 



CI 

T RITE 
L ! 

T . 


(0 






1 ' — 

(D) C2 

Hn 

l\\ 





1 n 



[Drawing 7] 



[Drawing 8] 


- 25 - 



[Translation done. ] 


- 26 - 


(i9)B3|cH#fiFJt (jp) (12) ^ ^ 1^ ^ ^ (A) (ummmmmm 

#il¥10- 135892 

(43)4iBBB ¥fifil0^(1998) 5 ^22B 


(51) Intel.' 


F I 


H 0 4 B 7/26 


HO 4B 

7/28 A 




i»^®«9 OL (^11 M) 

(21)fflP#^ 

#^¥8-288193 

(71){ttPA 

000006013 





(22)fflH0 

8 ^(1996) 10^300 


«Ji:iE^fttBEjtL®|^-Tg 2 # 3 ^ 








*S:lfTftffiKA(^>l^-TB2#3^ = 







(74)ftaA 

#a± (^3«) 


(54) [^MO'&i*] 


(57) imf-fi 

mm] mtmij^iim<mnn&comi'i§m\ mm. 

^Sa^^SU fiOjE^WsT-Jt^S-rSfcfe. SW4a 

• s w 1 0 a (D^^Rm\mm-^ntz.^ 1 

^»)«*^?.©SM«?g^«*S'rSfcJ6. SW4a • 

sw 1 0 a.(Dm^Tfm^mm-^nfzMmmmh^ mmm 

yyu-ivm^c 1 • C2 • cstCctD. mcSflS 



1 0- 1 3 5 8 9 2 


t. mmmf^^ii(DS:im^si^mm^minmmt. mm 

« ci t s ww^m t ^mi'fk n t mm ttmt 
Mas] m2iDmmm*'^(Dayhv-MM^ 

mm. tt^ m>^m 2 ictmco u ^- ^ o 

Mas] ®2©SflSB*^S03yhn-;Wi^ 
ilt^S>'r^Fxi;5^-h7^';i/^^3ffil$-i^. mm 

imm tLfcct mm tt^ m^m 2 Ktmco v if- 

*^^feiiSc$ti?.icTai!i©sfigB^™ttb, mm 
® sfiSB^iijit ^ ^ctmmtt^ m^m 2 tcte 

8 ] m 2 ©s#s«© ^> ^-c ^^m 1 © 
M?satm2©Mzg8(^«mTS#L. miojmim 

SflSB^Wft^^^. m2(DmmLT:^^mLrcmm^^ 
m^nmmm^v. m2®M?sw#?.nsfl^©# 


KS^^SL. fi-3i£»WsT-Jiip@^;smi©S#S« 

i:. wmmt^^(^^imiii^mmtmmmut.. mm 

■rs3l2©SfiS«^«^. Mt2® 1 ©SfiSB^. ^ 

m^^^^hmmhtm^m\\ritm(D^) \^—^o 

[000 1] 

[0 0 0 2] 

|J^*©Uif-^©7n-y^0T-afeSo a8lc*3l/>T. 1 

^^-/p^ 1 0 bt^try-r-i- 1 1 M(Dmmm^t^imn^ 

■f. 1 2ti:/^7-ry7°-e^-So 

[0 0 0 3] ^^ic. wmcov^TijH^'rso «^*®^H^ 

ft 5 j; 9 r y 7° 8 T'ti^g 5 tlS o 7 Vf 8 ©Mff^^ 

tt. aii?j?*^^yFv^x7^;i/^^9-t?i^*^n. ^iwa*^ 
5®«Sfifi^^ti*a-rs/W-7y7°i 2t0D3i 

1 Ob^/rLT7i/f-f 1 

ti^ib(o^mm^\i.^^v~7yf 1 2 T-ms®«;^icti*g 

40 b^/rLT. F/^X7^;V^ 2T1«|)1?S 

[0 0 0 4] 

[fgHj!*^»?*Lcfc'5i:^SSS] ±He©j;9ft75-xS:tcj; 

a^-^©r'1'y^->'3y^2 0dBt■r^t^ 

-ri/7'1 2^2 0 d B, U-J^XTy-fS+^V- 

yy-fsii. 2 0dB*^*mcftSo cn&.±(Dmm^ 
50 m<:t. mmmmtim:A±icrx<o. ^^®-ftoT. + 


(3) 


1 0- 1 3 5 8 9 2 


[0 0 0 5] ccDmmii. ±m(D^drsmm^mmt^ 
[0 0 0 6] ^1 (ommii. 'jk^mmm'^(D9mnm. 

[0 0 0 7] ^2©fg0^a. ^l©SflS«>&. 

[0 0 0 8] m3WlgB/5{,t„ m2(D^{Emmt>^i(oay 
h n-7K, 1 i;^i,tJ:iii)„) :;gf, ^iiiS<^)flilifi^(c-g-s tis iwi 

f#<i^ t-r?.fe©TJ6«-, 30 
[0 0 0 9] ^ 4 « ^giijU.t; , m 2 oy§:inmmt)' ^(Duy 

itT^ s u If ^ffct d t s ® T-afe s o 

[0 0 10] ®5®^H^a. ||2©S#S«*^?.®3^' 

[0 0 11] %%(omm. ii2©siis«*^6©3y 

mi©^flS«^«){t^^^j;atcLT. 


[0 0 12] S7(D%H^a. ^ 

So 

[0 0 13] w.^(Dmm. w.2<D9mmw<D'yy^^ 

^^f-T-m 1 ®MKatm2(DMKa^«S^T^ffl 
L. ®l©MKiStTS#Lfc#^*^6f#Sn«M®ffl^ 
TSfflfflP^m 1 (DS#S«;&«lft5-l^. % 2 (DWAW: 

f#btiSji^l©#ffi-r§xn-y hT-ami ©SffSB^ 

©Mffli^i' ^-;l/«zgSft^Iil»T-§ 5 title. aiSfiiK 

S y If- ^^f# J; ^t-rsfeCTfeSo 
[0 0 14] ®9©fgH^tt. mic^ftSB^. ^-M 

^ - >>'^ ^ y -b = ^-9- ^ = t L /c ffl t/ ^ i, ^ ic 

•2 ^cfr |i ■liSf § /c & © 7 ^' ;l/ ^ ti^Sfc ^S^Kf 
^3 , ): .) ffl! ^gSM^m^SM-r set MMSM ^ 

omi^.irQ^'!^') kf-^^f#j;d t-rsfecT-feSo 

[0 0 15] 

*3 cttfMfiSB^Bf ^W-»^t^^^S cfc ^ fc L/C ii t ^ 

[0 0 16] ii2®^H^y if-^ic43i/^Ta. mi®s 
yyj^-vmi&t s 1 1 ic. c 1 

t^tsft/cc t^wistt-rso 

[0 0 17] ||3©fgBI5©y tf-^tClol/^Ta. H2© 

uit-rso 

[0 0 18] ||4©^H^©yif-^lC*3V^Ta. 112© 


(4) 


1 0- 1 3 5 8 9 2 


[0 0 19] ^5©?8BI5©i;h°-^{c:$3(/^Ta. ®2© 
^mmm-h' ^(O^yv n-;Hi^f *^^feiiScS S Tiiffi 

[0 0 2 0] |l6©|gB^©Ulf-^lC43t/^Ta. 112© 

[0 0 2 1] m7©%Bi5©y tf-^tfev^ra. Mffl/ 

[0 0 2 2] UStD^H^Oy tf-^tfc't/^ra. m2(D 

m^ww^T^mh. mi ©MrMiTSfiLfdi^A^s 
[0 0 2 3] m9o^mm'DV}f-^ic&-'Ti±. i^^a 

fl?«fgTii*s-rsmi w^fiSHt, W«*>b«Sfi 
Mrs^ii*s-r SjMfiSH t , mmmti^ 6 ©fffijisp^-v jr-zi- 
So 

[0 0 2 4] c(Dmn(DmM(Dmmic^if^ u t^-^ 

®i©SfiS«t. »«*^?.©siiiizg*±ife-rsM 

So 

[0 0 2 5] c(Dmn'Dmm(Dmmic^^v t£-^ti. 


[0 0 2 6] ^ic. ®2©SfiS«Ta. SffiiifgfiM 
?Sic:^stis^Mi^f [uw (a^-^^y-F) fi^f] 
©MtiiHgSt, mi ©SfiS«tMfiS«^32Stc»)fi5 

[0 0 2 7] S/c. mi©af8S«T-©cfjPEgMrM^7^ 

2(D^mmuTm^n^mmm^ [uw (rt:^-^y- 
^w-rsfecTfeSo 

[0 0 2 8] ^fc. mi©SfiSgT©ft5p^jf?gS7^ 

xy^ji^mL. m 2 to^fissTfj G;} I <s mmin^ 

[UW (a:i.-^7-F) fi^f] ^ttH©W4ST-«mS 

[0 0 2 9] ^/c. m 1 ©sfts«©^aP0^^^ m2 
(DmrnuT^^n^mmm^ [uw 

[0 0 3 0] s/t. m2©§ji«Bic, mmw^m 

aXT. R S S I tt^-; ' l«,'lihtffi<t, R S S I y^)]y 
ttRrnUnSi-^fiL ILUf ^'tc^Jl J ^ R s S I 

xn y F©5^m 1 ki i Jijfl ^ ,SiJ©X 
n y FTCR S S I I'hAL/ f& >ci Mim 

^©*li)ftS^J:Sa:^-^7-F^tffl0|5tWS^W-rs 
fe©T-afeSo 

[00 3 1] c(Dmm(Dmm(Dmmi^i^^v tf-^^. 

m 2 ©sfiSBTm 1 (Dmmmtmz 
T'tfi-r5M)?s?avy-t-9--i'-9'-^WL. m 1 (Dmrnm 

T S fi L /c fi ^1 fjiij fj] fi i| 1^ tH -r 5 a - - ^7 y - F 

i^fiigp^WL. m 1 osfis«^^M»5PBi»f'p^i^. m 
Mzga'>y-tr^t^+)'"^^b, m2©M?saT-f#e>nsfi 

t/^ j; a Lfc^M^W'T S ©T-a& S o 
[0 0 3 2] c:©«H^©||SS©J^X6lcj;SUlf-^a. 

m 1 ©s#g«T\ Mas^sM^^^^-rs^sggt. 
mi(o^^^t. mi©54^^t-\©^a5^fift^©ffiffl 

^9 0gSft$-1^?,f]iffl#§t. ||2©5^^tt. mi • 
m 2 5 4^-9-© t±i ;^ fi^f ©«g^^S-r 2. ^- ti^^'ti© 7 
7^;i/^©t±j^fi^^^ji)c-rsii]W#gT«ji!c 

^ n« -r y< - >>'^ -w-fe;!/ 5 ^•y-^^-r s ©T-jfe s o 

[0 0 3 3] 

V tf-^©ffiBSSfiSc0;&^L^cfe©T2feSo m 1 (c*3V^ 

T. iummmmfryT-i-. zii^'iyv^^xy^jv 


S^^ si±ryy\ ga^r^pv^x^^;!/^. lOaag 
itffi? R t T loi t;$ijfPffl? c ^^rt- s s w. i i im 
mmmfry^-r. xiww-ryy.. 2\\mmi 

m& < S ^^-^7 y 3 1 {i;MrM5(>&^ < ^« 
1-31 -N©ffiA#^^ftS%S#§^ 6 1 a«Sg§5 1 

©ffi^^ws/N^^y -y 10 1 a^^sij«tc#0 

[0 0 3 4] ddT. SW4 a<DSSS?R • n-y-f 

Xr>7°5 • ^'yy^i^^2 i • /r^Fxij 
^;i/^?6 a • SW4 1 • ryf^^^'i 1 • ry7°8 • 

/ryHV^X7^';l/^9*3cfct5SWl 0 att. m\(D^m 

SB^SfiScL. *7°^ 3 (c*3its»gp 1 0 1 ©A;^!^ 
? a '\®tB;fjg|3^^ • $iJWt^ CI, C 2 , C 3 ^ttl;^'r 
SM»i 0 la. ^zc^MSB^gfig-rSo 
T. SWl 0 a©a^i^?T •>'W-7^':/l 2 43j;t; 

s w 4 a (Dmm^^ T a. jSMSB^^fiSc-r s o 

[0 0 3 5] Hl^fflt/^T. U tf-^^mipgWfttCOl,^ 

m:A9^(omutm^-ins tiy^y-ncmhn^o cos 

flfl^a. A;^gPT©SW4 a^/1-LTn-7'l'X7>' 

1 0 1 in'Tim^n^o ^mmmtu-y-ixryfsT^ 

?.tl, /^-f 7'y -y h 6 1 T'^i-SBSn/c/SgP^Sfi^l t . 

[0 0 3 6] mm\^mm\i^-^fmhvrc'mm:hi.. \m 

a#tt^ito/r^ FX U 5 ^- h 7 ^ 6 a 
ti. Sfi. 7-y^5^+>-3 1 -y F 6 1 

So 

[0 0 3 7] immmmmmcwmmfm^^tifcmn 

mmi. 7y7°8Tv^-Xh¥±£|M^8 OmWSTJiipS 

a?S«SSti. ffi^wswi 0 a^^LT[ti;^rMrv 
[0 0 3 8] ^li)«*^6©Sfl«fiary^:^ 1 1 T-JM 

tf8 OmW^T-iiipS^n. A^jffJjS W4 ^frLT. 


[0 0 3 9] dCt^, MiPgPl 0 1 TSit!3)i*^6©M 

7 a, r>'7°8 t/W-7y7°l 2tC'^^^f±i|&La(/^ 

©T\ r^'f-f 1 -ryf-fi i *^6atifssti/c'^rS 

WMStlS:V\ S/c, SW4a-SW10atfe. a 

SW4 ui:t-:/y«tc^snT(/^§o 
[0 0 4 0] ^^t. ^^)-SiJ^^5i/^'{i^^{tDffl^M 

10 »gpi 0 1 ©Wmcot/^T. 02©7n-y^0lca^^ 

ij H^-r s o A;^w© * 3 6 D ffl ^ tifca«^# 

M»gPl 0 1 T©#^*^SSc*f$ti:5:(.^J;-5(cTS 

r-fvi^-^ 1 0 2^/rL. SffigRi 0 3tEntii]$n 

So Sfift^ia, ->y-b^t-f-if~gpi 0 5 T-St{!ijm©f&m 
SMg|5l 0 3T'titstJlltM^(»/?:^)^^n. fllSgP 1 0 4 

©ffl^f*. •^^aa^^'Tft^^R s s 1 1 0 

20 ^fflgpi 0 8icm?.nSo 

[00 4 1] m^m^-c^ym^^^^-^^^:^-- 
"^y-v^mi oBT-a. a^ssfgi oecomin 

^l^5j-Jl-rS^^ = y^'fg^g§l 0 8 cCDffl^fl^^a 

??t<:fri)ir>>'^;Hi^^fg^-rSo cn^. 

fi^©Xn>y h7;t-v>y hT-^-To MtC, 03 (A) 
g|3 3 2i/y5j^Vl//^^f-y^. /^^-y^tanil 0 8aT 

-r>'^7x-xgpi 0 8 dicjMtB'TSo aii-rv' 
30 ^MM^t^^^^ y rs^fegg 10 8b Tr-^a^fi^ 

y^?7x-xgn 0 8 da/^^^-yt^tHgpi o 8*^?)© 
^'-f = yi^"fi^l*^6&afl5iJiPM^Ic 1 • c 2 • c 3^fg 

[0 0 4 2] J-:^±©j;9fc:. mmm 1 0 1 T-llfflfi^*^ 
^mn^t. SW4a-SW10a*\ aftSMfl^*^ 

(a*MS#ffl^) ©^TMg^ics 

Sj;dM»^nSo CKDt^. SW4 1 fe:t-y^>'/>' 

^Sct^tct-So IWJMi^f^S^Ptcxn-y H5©R S S 
I 1 0 7*^6©fi^f W;l/^ffiJfPCHXn-y hTia^. 
RSS HiCA^l/^eit^iiSlgL. MM7fe^«(cMfP 

{t^iJ:. ^»««zsicov^Ta/w-ry^i zmi"^ 

[0 0 4 3] H4 (A) a. 

s mt-^mmmti^^mm c o o m s (om\^m.± 

50 T2 OJi^TTJ&D. c:©0T-a. CCHl •CCH3 


(6) 


1 0- 1 3 5 8 9 2 


• C C H 2 0 tMfflIC H««*^|gflLTV^§«M^^L 
TV^So 04 (B) a, C 1 • C 3 • C 2 OCDR S S I 

[0 0 4 4] 04 (c) a, n--^7y-F*^ttifiH* 
^^tr\)ix p 1 5 y^'r{)lX P 2 ^ 

0 4 (D) (D^m/mm7suyhmw^(Dtc 

i6®nyhn-;Wt^C l^^U /^;VXP 2:^^tB5t 

[0 0 4 5] mmic. 04 (E) i±^m/mmxuyh 
^-f 5 :/ 8 fflm v r ^smx 

FEStdft^-frS 3 > h n-;Wi^l C 3 ^^.to 
[0 0 4 6] 04 (F) li. ry/s. /\'7-ryy'i 

2*wtL. ^mmmmcH^^<om<oL. sisch 
icm'rt^twmm'DmwcH^^mLrcR s s i 

<*S«?£^^LTt/^So 04 (G) a. ^»«©M» 
CH*^:5:<S:o/cK^lcSW4 1 ^^t^'^I^Sn^'hD 
-;^#^C 2^^LTt/^So 20 
[0 0 4 7] c:©||ii(D«c j;tltf. a*M*^6M» 

cH^SfflLT. mmim^^mu ^mmif^nL^ 

[0 0 4 8] mmmm 2. m2<r)mmmmtLT<D 30 

v\ m(D^m/mmmmicsw 4 a • 1 0 a • ryf 

V rmtmcomm c h *^*;5Sflxn h ni^ryf 8 « 

Mfixn-y h©^*/^y-7y7°i 2^7pjj{t$^e:s^^ 
^latts cJ; ^ tc, MM 7 t s w 4 1 ^Me-r So 

[0 0 4 9] CWCctoT. ^^MiSaS^gP-^V^F 
X U 5 ^- h 7 ^' 6 a ^iJ^T^ S 5 tl 

So 

[0 0 5 0] ^^tc. #Mffl«^®^^5^^^'li^l^. 0 

5ic«eoTijjHj!'rso 05 (A) ajiflaftfiM®M»c 

HSfl«r£^^-rt>®T-^So 05 (B) a. 05 


ffl W^'ff IS*^ 6 f# 6 nS SM/M#«S^#^0Tfe 

So 05 (c) a. ^saf»-vyr©s*)i*^6©M 
fPCHS{i1:^r£T\ 0 5 (A) ©Mfpc H t a^gi^a t 
tiTt/^4t/^«rJi^^LT(/^So 0 5 (D) a, M^a~0 

5 (C) ©ffiJfPCHCR S S Hi^f*^6f#6tlS3y h 
n-;Wi^C2T\ SW4 1 ^HL--<;l/TO F Ftc^rs 

i^tcWffs-t^So 0 5 (E) a. mi©SfiS«« 

fiSc'rS7yy^8©tB;'jfi^fXn-y hT\ 05 (A) ©R 
ffl^*^?.. 05 (D) ®C 2#^ffl^^^SL/cM^ 
^-rfeCt^SroTI/^So 

[00 5 1] mmiDrnm 3.^3 ©iiss©j^s8^0 7 t 
ija^-rso 07ic43t/^T. 1 aa«M[Bi^tryf-f^ 2 
a/^yFv^x7i';i/^s 3{i*:/'5. 4aasw, 5a 

x^^-;!/^. ioaii;sw. 1 1 a#i]Sp&](tryf 
•t^ 1 2a>'W-7^':/. 2 1 a-r><->^'+-v^'-b;i/5 

^•9-. 2 2 • 2 3a-r><->/>-W-b;l/5^'9-2 1 
j&t^^^^m^s 2 4 • 2 8^9 0M4IB#§^ 2 6 • 

2 7aD->'^x7^';i/^. 2 9aiiiWg§T-feSo 3 i a 

r^f^^^. 5 1 a^igfg. 6 1 li^^-CfV yh. 1 

0 1 immmic^\Bii8^mmt?,^^^ym^^^ 
[0 0 5 2] m7^m'TV}£-^iDmmmm^ 
mmm'^ormmi. ryTi-i-v^immi^^m 

^"r'tM»gPl 0 1 lz^m.-^n^f)\ XiJ^-VDSWA 

a^/i-bTn-x-rxry:/5tEri*n^nSo Sfifi^ 
iiv-y-^xryy' 5 Tt^^g^n^ -f^-v'^-v y-b;!^ 
= ^■9-2 1 T\ 5gjggs5 1 TfpSn. /N-r7U -y F 6 1 

[0 0 5 3] c(Dt^. mnmrnm^f r. sflft^R 
= A c o s (Dru m^mmmmi^ f o. m^s^sm^ 

L = B c o s (Bott-rSt^ 5+'9-2 3©tti;^S 1 =A 

BcOS(Brt'COS(Bot=S [cOS («)r + «)o)t 

+ COS (<Br-<Bo) t] /2. 5^9-2 2©ttl;fjS 2 
= ABcosa)rfcos («)ot-90°)=S [co 

S [ (cOr + COo) t-9 0° ] + C O S [ («)r-«)o) t 

+ 9 0° ] ] /2t:5:So /c/cL. S=ABTa&So 
[0 0 5 4] n-y^x^^-yl'^E 6 • 2 7 i D ffiiSJiSc 
"if^m^mtt. Sl=Scos («)r-«)o) t/2. 
S 2=-S s 1 n («)r-«)o) t/2tcaSo 9 0S© 
ffl#§2 8©tti:^jS 3=-S s 1 n [ (tor-too) t-9 
0° ] /2 = S c o s («)r-«)o) t/2 t^So L:fe 
*^oT. M§§2 9 0ffl;fjS t=SH-S3 = Scos 

(«)r-«)o) t tC^So L*^U «)rj;D«)o*^±^V^t 

S3 = Scos ((Or-too) t tcSrD. i!j[lg§§2 


(7) 


1 0- 1 3 5 8 9 2 


9(Diiitj=s 1 + s 3 = 0 t^D. mtsif^^t>nrs. 

[0 0 5 5] clCi^tc, -f ><-i>'^-w-tr;l/5^^2 
7'y7° = 4^+J-3 1 ^VN-TT"'; F 6 1 :^^?.©jigPfi 

^sis?s*^^s^n. ffl^iMswi oa^/^LTffl^rMr 

[0 0 5 7] »a*^e>©sfiiirstt7'yx^ i i mm 

OmW$T-ti*S$n^ A*lMSW4 a^/TLT. fj-fy 

3^auvyHvu7^;p^2T-^gas^^s^n. r 
yy-i- 1 *^6S^tM^nSo 

[0 0 5 8] dCt^. M»gP 1 0 1 T-a*M*^?>®M 

7 • 7y7°8 t/^7-7y7°8fc«^^fii|&L*t/^fO 
SMf^n^t/^ ^/c. SW4 a • SWl 0 afcti,Ul!!fej 

SW4 \m--~y'ym\t.w&-^tix^^'^o cnm©») 

[0 0 5 9] dCctdlc^ 7^';l/^^fflt/^S:<Tfe^S 
[0 0 6 0] 

[0 0 6 1 ] m 1 c^H^ic ctntf. ^^«a*M*^6®s 

-rsMfiSBt. Sft!iji*^6©$iJfPC HMrS©**Sfi 
L^Mi^f^*^tii-rsm2©SjiSH^«^. SI2©S 

® 1 ©Sfl««*3j;t;}g«««^Bf^^-SJT-»ft^i^^ J; 
[0 0 6 2] ®2©fgHj!(cj;na\ ^1 ©SflSB^^. 


[0 0 6 3] l|3©fgBI5tCj;tia\ ®2©SfiSB*^6 

[0 0 6 4] %^(omm^m~. %2(ommm.t~^^ 

[0 0 6 5] m5©^H^lcj;na\ m2(DSftS«*^S 
20 © 3 h D -;l/#^*^^fiSc$ns S T-affl®M» C H M 

c H«?^^gffi^@s-et?. title. aig 

[00 6 6] |g 6 ©J«B>Jtu illff. 31" 2 ©'3gfs-:|^117j^ b 
(D3^^Fn-;Hi^A^^Jjic^n«$Tti:® 1 ©SfflSB 

t L. nmm^m^:::^y f n-;i.#^;&^fiSc 

LfcB^jiS*^?,. % 1 ©S#S«^»ft$^^« J; ^ L/C 

[0 0 6 7] igTojgBi^tcina; -tM 5Mfi}fi[ig?*s 
ft. Sf!2«afigB«'tfi»5rEg4 xn-y h©^fi^f R s 
s I b-t/i/^srifflSL. Sfi,. Mfi»5PEg*5a*^TtR s s 

I U-<;l/©A$i/^xn'y FC»*®-©SflS«^t!){'P^ 
■1^^ ^^lcS'J®Xn-y FT-©R S S I lx-^;l/*^fiALT*^ 

40 [ 0 0 6 8 ] n 8 <Dmm i na\ m 2 ©sftsa® ^> 
>'-t?+>-^^f--e® 1 (DM«tm2 ©Mrsa^tjus^T 

1 ©SfiSB^Wff si^. ® 2 ©Mrs 

»T-SflL/c#^*^P,f#P,tlSffffflfi^f-(:\ ^2 ©Mrs 

^ (cL/£©T\ ^gaffl^^-^ y ra 
ft&M*^5©MfflcH«ig^fl;&0iaT-*^titfc^ ais 

[0 0 6 9] m9©|gHj§tCj;nC ^ 1 ©SfiSB^. 


(8) 


1 0- 1 3 5 8 9 2 


Lfc V^MSa t a S -r ^ -V ^'■b;!/ 5 ^•y- 1 L/C© 

T\ ^Baffi^-v V rmmm' e. mm c ummsm^ 
[02] c(Dmmic%iomm^(D^^fuy^mT^ 

[03] c:©fgH^lc&'(tSPHS>'X-ri:^T-©#^7 

[0 4] ^©^Bi^fc&ntsSfi 'SfftJU^fi^^fefiSc 

[0 5] c (ommc^if^^minm^i^im^mrc 


[06] <! (D^mommomm 2 tc^stts u if-^ © 

[0 7] c:©f§BI5©^»©mi3 tCloltS U if-^© 
S*«fi!c;&;j^-r 7n -y 0T-a& S o 

[0 8] «©K«tc*5ttsui£-^©a*Sfig^^ 
[fg^^©i2Hj!] 

1 r^'-r't. 2 3 4 a S 

w. 5 ry-f, 6 y^)i^. 1 ws.. 8 r:/ 
-f. 9 7^';!/^. loa sw. 11 yyy-f. 1 

2 r^':/. 21 ||l©5^'9-. 3 1 ||2©54^ 
4 1 SW. 5 1^S§§. 6 1 /N^^U-yh. 1 

0 1 M»gP^ 1 0 3 1 0 5 i/y'^'^^ 




(9) 


1 0- 1 3 5 8 9 2 


(A) mmca:^VyV7:t—^'yV 
R SS CACCFR] or (CI) 


124 Kl6) IB 


1^ 7.i^9i^MBm ,| 


R SS PR UW (CI) ; 


COE , CCaS CCH4 r 


R I T R I T L 


)FF |vr|vt|ve|vt| 


I 1 ! r- 



(10) 


1 0- 1 3 5 8 9 2 


[H5] 


i 

SHU 

CCHZO 





CI H 

(B) 

I 

R i T R 

T . 


<c) 






i 


r 


1 
1 

(D) C2 " 
L 




n------ 



[07] 




